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Abstract 

A detailed analysis of the effects of super symmetric models without R-parity 
on various CP asymmetries in neutral B decays is given. We concentrate on 
models with Abelian horizontal symmetries that allow us to estimate the order 
of magnitude of the new effects. We focus on channels where the standard 
model gives clean predictions: B^ — > il^Kg and Bd — > 4>Ks- In the presence 
of new physics the two asymmetries can have a value different from sin 2/3. 
Moreover, they can be different from each other. 
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I. INTRODUCTION 



In the next few years several experiments on i?-physics will take place (BaBar, BELLE, 
HERA B, CLEO, RUN II at FNAL) [|]. They will provide a test of many predictions of 
the standard model (SM). Large part of the experiments will concentrate on CP violation 
measurements. In this paper we study the effects of the Minimal Supersymmetric Standard 
Model (MSSM) without R-parity (with conserved baryon number) on specific CP asym- 
metries. These asymmetries can be significantly altered from their SM values if there are 
important new contributions to — mixing and/or to the decay amplitudes. 

In the SM both the 6-quark decays and the B^ — B^ mixing are determined by combina- 
tions of the CKM matrix elements . The asymmetries measure the relative phases between 
these combinations. Since the phases are related to angles of the Unitarity Triangle (UT) 
through the CKM unitarity, a measurement of the asymmetries determines these angles. 

Conversely, the SM predictions for the CP asymmetries in neutral B decays into certain 
CP eigenstates are determined by the values of the three angles of the UT [|2|. So, their 
measurements will test these SM predictions and consequently provide a probe for physics 
beyond the SM ||. 

Our work is an extension of previous studies done on how R-parity violating models can 
affect CP violation measurements We give estimates of what the models can do. In 

the spirit of [0 we estimate the order of magnitude of these new effects by embedding SUSY 
without R-parity in models with Abelian horizontal symmetries. 

The paper is organized as follows. In sections II and III we give the general formalism 
needed to study the CP asymmetries. In section IV we briefly review SUSY models without 
R-parity. In section V we study the effects of R-parity violating couplings on the decay 
amplitudes. We consider two CP asymmetries that have equal values in the SM, but can 
be different in R-parity violating models. The contribution to the mixing is the same for 
all Bd decays, so it cancels in the difference of the two phases that can be extracted from 
the asymmetries. We estimate the maximal possible effects and analyze whether they are 
large enough to be clearly signaled out. In section VI we consider the contribution of the 
R-parity violating couplings to the mixing and how this affects the CP asymmetries. In 
section VII we estimate the effects of the R-parity violating couplings in the framework of 
models where the magnitude of the fermion masses and CKM mixing angles is explained by 
assuming some horizontal U{1) symmetry. Finally section VIII contains our conclusions. 



II. GENERAL FORMALISM FOR THE DEFINITION OF CP ASYMMETRY 

In this section we recall the relevant formulae for the decay of neutral B mesons into CP 
eigenstates [0]. The time dependent CP asymmetry is defined as: 

_ T[BXXt) ^ fcp] - nKhyM ^ fcp] 

^fcA ) - r[50^^^(t) /^p] + TiB^M ^fcpY ^ • ^ 

where B^f^^^ and -8°^^^ are states tagged as pure flavour eigenstate B^ and B^ at the pro- 
duction. 

Eq. (|2.1| ) can be written as: 



2 



af^^it) = a-^^ cos(AMt) + af^^ sin(AMt), (2.2) 

where 
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AM is the mass difference between the two physical states, and 

A 



Mh-^n, {fcp\n\B,) qA ^2.4) 



{fcp\n\B,) pA' 

where M12 and are the non diagonal elements of the mass matrix M and of the matrix 
r which describes the exponential decay of the system. Since ri2/Mi2 — 0(1%) <C 1, we 
have 



p M12 - fri2 M: 
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where (pM is the B — B mixing phase. 

The quantity ImA that can be extracted from af^p{t) is directly related to CKM matrix 
elements in the SM. For mixing in the B^ system, we have M12 cx {VtbV*^)'^ and consequently. 

As we mentioned in the introduction CP asymmetries in decays to CP eigenstates, Bd — »• 
fcp, provide a way to measure the three angles of the UT, defined by [0] 

For example, in the SM, we can measure sin 2/3 in the decay Bd ipKs where we have 

A/ A = [iv^K:)/iv:,v,smvcsv:d)/iv:,v^)i thus 

^ ' WdV,J \v:,v,J \V*V,d) 

^ ImA = -sin (2/5). (2.8) 



III. CP ASYMMETRIES IN NEUTRAL B DECAYS IN THE PRESENCE OF 

NEW PHYSICS 

We study CP asymmetries in neutral B decays into final CP eigenstates. In general, a 
decay amplitude has contributions from several diagrams Ai with different weak phases (pi 
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and different strong phases 5i 0. If, for example, there are two dominant contributions, 
then the amphtudes A for ^ fcp and A for ^ fcp are described by 

A = Aie'^^e'^' + A2e'^^e'^^ 

A = Aie-'^'e'^' + A^e-'^^^e'^^ (3.1) 

U A2/A1 = or 01 = 02; then the CP asymmetry aj^^ cleanly measures the CP violating 
quantity sin2(0Af + 0i), where 0m is the weak phase of the Bd — Bd mixing amplitude. We 
focus on cases where within the SM this is indeed the situation. 

In the SM, the CP asymmetries in the decay modes b — > ccs {Bd —>■ tpKs), b — *• 
ccd {Bd D^D^), b cud {Bd D^p) and b sss {Bd —>■ (pKs) all measure the 
angle 0jv/ + 0i = /5 in -B^ decays even if they depend on different CKM factors. 

From the theoretical point of view the cleanest mode is 6 — >^ ccs, for which the penguin 
contribution, represented by A2, has the same phase as the tree level one, Ai, hence 0i = 02. 
In this case the theoretical uncertainty for this channel is practically S(j)sM = 0. This channel 
is the best mode also from the experimental point of view because it has a relatively large 
branching ratio of O(10~^) and can be identified by clean signals: ip , Ks — > vr+vr" 

mj^. For these reasons this mode should be the reference mode to which all the other 
measurements are compared. Other clean modes are b — > cud and b —>■ sss which have 
S4>sM < 0.1 for which the relevant exclusive branching ratios are of 0(10^^). Clean 

tests of the SM aim to see if the asymmetries for these decay modes are consistent with the 
allowed range for sin 2(3 and, moreover, whether they are equal to each other. 

Among the channels given above, the most sensitive to the effect of the R-parity violating 
models are the ones that involve the second and the third family. Therefore we concentrate 
on these two modes: b ccs {Bd i'Ks) and b sss {Bd — > (pKs). 

In the presence of new physics a non- negligible A2 (with a non-trivial weak phase 02) 
could arise for both channels. In addition, there could be a new contribution to the mixing 
amplitude. Consequently, the asymmetries may measure angles that are different from f3 
and, moreover, different from each other. 

For simplicity we consider 61 = 62 for both channels, considering the fact that if they are 
not equal we have direct CP violation and our analysis can be generalized. It follows that 
the ratio between the conjugate amplitudes is a pure phase. A/ A = e"^*'^^. From eq.( p.4|) 
and eq.(|2.5D, we have: 

A = e-2i(<^M+0o)^ (3_2) 

which implies that |A| = 1 and consequently af^p = 0. 

In this case we can parameterize the new physics effects in aj^^ by writing 

X = e2i(<^o+50)^ a/ep(i) = - sin[2(0o + 6(f))] sin(AMt), (3.3) 

where 0o is the phase predicted at leading order in the SM, 

4*' (t) ~ - sin[20o] sin(AMt) (3.4) 

and (50 is the correction due to new physics (and subleading SM contributions, if they are 
not negligible). 
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The R-parity violating couplings can contribute to both the Bd — Bd mixing amplitude 
and the decay amplitude of a particular process. The effect in the mixing will translate into 
4>M^ ~^ 4>M^ + f^^M and this shift is the same for all Bd decays. Although it changes the 
value of the asymmetry with respect to the SM, it does not change the pattern predicted 
by the SM, which is that the CP asymmetries in Bd —>■ (pKs and Bd 'ipKs are equal. 
The effect in the decay, (pfj^^ — > (pfj^^ + depends on the specific process. For the two 
channels we mentioned before we consider the difference between the angles (f){Bd — > /), 
obtained from the asymmetry measurement in the Bd ^ f decay, that has to be zero in the 
SM up to theoretical uncertainties |0, 

\<f){Bd ^ (pKs) - <l){Bd ^ tpKs)\ < 0.1. (3.5) 

This equation is likely to hold if there is not a large enhancement of the matrix element 
of the b —>■ uus operator between the Bd initial state and the (pKg final state. In the 
authors use 5*^/(3) relations to suggest some experimental tests that can constrain the size 
of this effect. These tests are likely to be done by the time that the CP measurements will 
start. 



If eq. (|3.5| ) holds, it makes sense to estimate the difference in the framework of SUSY 



models without R-parity and to check if it can be larger than the SM uncertainties. 



IV. SUSY WITHOUT R-PARITY 

In this section we present a short introduction to SUSY without R-parity. In contrast to 
the SM, in the Supersymmetric version of the SM, the general Lorentz and gauge invariant 
Lagrangian does not have the accidental symmetries of baryon number {B) and lepton 
number (L). The most general L and B violating superpotential is given by 

= XijkLiLjlk + X'ij^LiQjdk + X"uidjdk + fiiLi(f)u; (4.1) 

where i,j,k = 1,2,3 are generation indices. Li{Qi) are the lepton (quark) SU{2)i doublet 
superfields, lj{dj, Uj) are the charged leptons ( down and up quark ) SU{2)l singlet super- 
fields and is the up Higgs superfield. The bilinear terms are relevant for the i/-masses 
T^,TT], but they are not important for the present analysis so we will neglect them in the 



following. The first two terms are L-violating and the third is i?-violating. 

The combination of L and B violating operators will lead to rapid proton decay. Then an 
extra symmetry is required to enforce nucleon stability. Often an ad-hoc symmetry, called 
R-parity, is imposed to keep L and B symmetries intact. This symmetry assigns a charge 
R = (—1)35+^+25 qq^q]^ particle, where S is the particle's spin. Other possible choices are 
to impose only B or L. 

For our analysis we consider SUSY extensions of the SM with highly suppressed B- 
violation ( A" = 0), but without R-parity [|12|] and without lepton number [|13[ (A', A 7^ 0), 



which represent interesting alternatives to the MSSM The A' terms give rise to new 
contributions to B decays. 

Non-leptonic 5-decays are caused by b-quark transitions of the type b qiq2Q3, with 
qi G {d, s} and q2, ^3 G {u, d, c, s}. The R-parity violating effective terms relevant for these 
kind of decays arise from the slepton mediated tree level diagrams. They are of the form: 
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(A'A'/iVf^lo^^^) {q(L,R)b(R,L))iq(R,L)q{L,R)), where and are the masses of the interme- 
diate charged slepton and sneutrino. In the following analysis we neglect contributions of 
additional new physics operators which will affect the asymmetries at the loop level. 

Several models that can explain the observed fermion mass hierarchy, like supersymmetric 



models with horizontal symmetries ||T5|JT6[] , also predict that R-parity violating couplings 
involving only the third and the second generations fields are the largest ones |T^. This is 
why we focus on 6 — > ccs and b sss decays. 

V. R-PARITY VIOLATING CONTRIBUTIONS TO THE DECAY AMPLITUDES 



Referring to eq.( p.l| ), we can write the decay amplitude in the presence of R-parity 
violating couplings as: 



with 



A = Asm + A^ = AsM^f), (5.1) 



A^ = l + rne''^, (5.2) 



where r^, = \A^/Asm\ and Od = axg{Aft/AsM)- Note that rjj is often constrained phe- 
nomeno logically while 9d is not. Consequently the phase 0_d in the amplitude becomes 

0D = <Pf>' 



kSM where 



= arg(A^) = arctan ( ^gsm d \ ^ 2^ 
\l + rD cos Od J 

From this equation we see that if r^i <C 1 then 6(j)r) < r^). If however r^) > 1, then 6(f) e> 
could take any value, because it depends strongly on 9d. 

Since ru plays an important role in our discussion, we next estimate its order of magni- 
tude for the two processes. 

A. Estimate of r£,{B(i 4>Ks) 
The amplitude for this process is given by: 

A{Ba^4>Ks) = {(t>Ks\Heff\Bd), (5.4) 

where 

K// = ntff + n^ff. (5.5) 

The Standard Model effective Hamiltonian relevant for this channel is: 



G- 1° 



-^iV*V,,)J2QMf^), (5.6) 

V/ k=3 
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where Cfc(/i) are the Wilson coefficients, which are functions of the scale /i, with /i = 0{mb) 
being the relevant scale for b decays. The operators Qs-.Qe are QCD penguin operators and 
Qt-.Qio are electroweak penguin operators . 

The final requires that Qk lead to a color-singlet term of the type S7^s. When Fierz- 
transforming to obtain the required structure, some terms will be multiplied by 1/Nc {Nc is 
the number of colors). 

Our calculation uses the method of Deshpande and He [|T^]. In particular, we use factor- 
ization to obtain the amplitude for exclusive processes. Using factorization introduces an 
unknown error of order one in the final result. We do not worry about uncertainties of this 
size because we are trying only to get order of magnitude estimates. In the SM we have: 

^ ^Ks) = -^iV*Vt,)C{Ks\s^>^{l - j,)b\B,){<P\srs\0). (5.7) 

C is the following combination of Wilson coefficients: 

C=(l + i-)e3+(l + i-)c. + c, + i.c, 

-l{c. + -^c, + (l + l.)c, + (l + l.)c,„). (6.8) 



Using the results of ref. ^7^, we can give an estimate of C in the leading logarithmic ap- 
proximation (LO), C ~ 2 X 10~^. 

For b —>■ sss transitions the R-parity violating contributions come from the sneutrino 
mediated diagrams which give rise to these new terms: 



Cl Ql — -T72i^'i23K22){^Lb'R){sRSL 

4Qf = -^{K32^'^2){sRbl)is'A). (5.9) 



The Fierz transformation introduces color suppression factors: 



Ql =^ Ij^isR^BRXsLrbL). (5.10) 



For Ti-ffj- we find: 



+ (aLaS2)(^7"(1 + 75)^)(^7"(l - 75)&)] . (5.11) 

Since 

{Ks\sY{l - l5)b\B,) = {Ks\sY{l + l5)b\B,) = {Ks\sYb\B,), (5.12) 



and 
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\sYil - 75)s|0) = {(j)\sYil + 75)s|0) = {(l)\sYs\0), 



(5.13) 



the R-parity contribution to the amphtude modifies the SM amphtude by an overall coefii- 
cient: 



Gp 1 11 

We are now in a position to give VD^Bd — > (j)Ks): 
rniBd ^ <j)Ks) 



\sj''s\0){Ks\sj''b\Bd). (5.14) 



I M? Nc 8 V^i23^i22 "r ^i32^i22j 



I 8M 



(5.15) 



Putting \V*Vtb\ = 4 X 10~2, iV, = 3, C ~ 2 x 10^^ estimate 



(My 



w 



(5.16) 



R-parity violating couplings pO 



The bound BR{b Xgw) < 7.7 x 10 ^ implies the following limits on products of 

(5.17) 



A' a;* < 1.5 X 10-3 ( "^^^ V 



For the product of the other couplings we use the limits found in ||21 

as^a:. < 1.4 X 10-' (^)^ 

Using these limits and taking ~ M^; we get 

roiBd ^ 0^5) < 0.8, 

and so 

50(5, ^ 0irs) ^ 0.8. 



(5.18) 



(5.19) 



(5.20) 



B. Estimate of ro^Bd —>■ ipKs) 

In 1^ the estimate of the maximal value of vd was done considering the matrix elements 
of the R-parity violating and SM operators of the same order. We obtain the same result 
following the steps of the previous analysis for 

A{Bd^^Ks) = {ijKs\Heff\Bd). (5.21) 
The relevant SM Hamiltonian is: 
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G 



10 



V2 



k=l 



We find: 

AS^\B, ^ ^Ks 



G p 

71 



{V:,V,s)C'{Ks\-sr{l-l^)h\Ba)mi'c\Q). 



(5.22) 



(5.23) 



where C = ci + ^ ca. In the LO , C" ~ 8 x lO"^ [T^. 

For h —y CCS transitions the R-parity violating contributions come from the charged 
slepton mediated diagrams which give rise to a new term which Fierz transforms to: 



cfQf 



M?Nr8 

I 



(5.24) 



The R-parity contribution to the amplitude is to modify the overall coefficient: 



^(v;;v;.)c" + ^^^ 

iP\crc\0){Ks\srb\B), 



22) 



leading to 



l{K*23K22)\ 



M? Afc 8 ^ 



iv:,v,s)c'\. 



^ 2 X 10' 



w 



Ml 



(5.25) 



(5.26) 



Putting the same limits as before for and taking Mj ~ mj, we find < 0.02 which 

is in agreement with what found in f^. Then we have 

6(f){Bd ^ tpKs) < 0.02. (5.27) 

We conclude that in the presence of R-parity violating couplings it is possible to obtain: 

\<j){B, ^ <f)Ks) - <P{B, ^ ^Ks)\ ~ 0(1). (5.28) 

Comparing this result with eq. ( p.5|) we learn that new physics in decay amplitudes could lead 
to deviation from the pattern of CP violation in decays larger than the SM uncertainties. 



VI. EFFECTS OF R-PARITY VIOLATING COUPLINGS ON Bd - Bd MIXING 

In order to give a complete analysis of how R parity violating couplings affect the CP 
asymmetries, we have to consider the effect on Bd — Bd mixing. 
The mixing amplitude can be written as 

Mi2 = M^i" + = M^^^^ , (6.1) 

where we define 
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A^ = l + rAfe*^-^ (6.2) 

with tm = |M^/Mf2^| and Om = arg [yasKsi/ {V^lVta)'^] . The mixing angle becomes 0m = 
+ S(j)M, where 

5(f)M = arg(Aff) = arctan ( '^^^ ) . (6.3) 

\1 + tm cos Om J 

In order to estimate the contribution to the mixing, we first study the phenomenological 
constraints on and then we estimate it in the model with horizontal symmetry. 

Note that the only experimental limits we have on the R-parity violating couplings that 
contribute to the mixing come from the bound on AM^^ itself. Since the R-parity violating 
contribution could saturate AMb and the SM contribution could be less than a half of it, 
it is clear that vm > 1 is allowed. 

From eq.(|6.3D we see that, if > 1, 6(f)M depends strongly on 9m, which, in turn, 
depends on the new phases of the A' couplings. As there are no experimental constraints on 
the value of these phases, the asymmetries could have any value, unlike the SM case where 
the phases are constrained, i.e. 0.3 ^ sin 2/? < 0.9. 

Although we concluded that vm could be large, it is still useful to give an explicit ex- 
pression for it. This is done in the next subsection. 



Estimate of (^d — >■ /) 



The mixing matrix element is given by 

1 



I Ml 
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Mb. 



{B,\neff{AB = 2)\B,) 



(6.4) 



the SM contribution is 17 



^2 

rSM /■ D \ _ 



VBMB,{BBjljM^So{xt){V*V,,) 



(6.5) 



where rjB = 0.55, [^, Xt = {mt/MwY and Sq^Xi) is given in 



R-parity violating terms contribute to M12 at tree level through sneutrino-exchange. In 
fact, the effective Hamiltonian term for B^ — B^ is 



n 



Ml 



Qs{AB = 2) + h.c. 



where 



Qs{AB = 2) = {dLbR){dRbL] 



In the vacuum insertion approximation |24 
{B,\Qs{AB = 2)\B,)= ( 



Ml 



{rUb + mrf)2 6 



(6.6) 



(6.7) 



(6.8) 
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Then the R-parity violating mixing term is 



Mf. = ^ { 7-%^ + I) flMs.. (6.9) 



leading to 



^M = -^, ; — ~r, 7:7.-^^ I^ii3^i3il — vir — • (6-10 



VII. R-PARITY VIOLATION IN THE FRAMEWORK OF HORIZONTAL 

SYMMETRIES 

In the previous sections we found the upper bounds on r£){Bd /) from phenomeno- 
logical constraints and we gave the general expression of vm as a function of the R-parity 
violating couplings. In this section we estimate td and tm in the framework of supersym- 
metric models with Abelian horizontal symmetries that have been thoroughly investigated 
in |ll5| , [l6[| . These models explain naturally the order of magnitude of the fermion masses, the 
hierarchy among them and the CKM angles. Assuming a horizontal U{1) symmetry with a 
small breaking parameter, e ~ 0.2, allows us to estimate the size of the A' L violating cou- 
plings relevant for our processes and to work out numerical predictions for vd. Most of the 
L-violating couphngs are suppressed with respect to the corresponding Yukawa couplings 
Yij. They can be estimated as [0 

K.,-Y,y''^^-^^'^\ (7.1) 

where H{iIj) is the charge assigned to the field iJj. Using the equations (2.2)-(2.4) of ref. 113 



we obtain 



The equation ( [7.2| ) shows that like the lepton and down quark Yukawa couplings, the A' 
couplings increase with tan/3 = {(t)u) / {4>d) ■ 

A. Estimate of r/j for the two processes 

We consider two different frameworks of the horizontal symmetries that allow us to find 
order of magnitude estimates for in these models. 

a. In a framework where the neutrino masses are suppressed only by the horizontal 



symmetries [|I3| we can write 



V rnz 
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therefore the constraints on the A' couphngs come from the bound on the mass of the r- 
neutrino, m^^ ^ ISMeV |^5|, obtained from direct experiments. 

The suppression of the A' couphngs is then related to fermion parameters in the following 
way: 

2 

Ttl 

rn{B, ^ (j)Ks) < 2 x lO'^ Gp tan^ f3 — 

I Vcb yts I 

roiBd i)Ks) < 5 X 10~^ Gp tan^ (3 rris nib. (7.4) 
We fix tan j3 = 1 and obtain the numerical results: 

rD{Bd^<PKs)<hxlQ-' 

miBd ^ ^/jKs) < 5 X 10-^ (7.5) 

leading to 

\<f){Ba ^ (pKs) - (l){Bd tpKs)\ < 5 x 10"^ (7.6) 

Then in this framework we obtain unobservable deviations from the SM predictions. 

b. Within a framework in which the neutrino masses are not suppressed by the hori- 
zontal symmetries but by alternative mechanisms, (like the alignment of the /x and B terms 
IIIOII ) we relate our couplings to the ones involved in processes where the R-parity violating 
terms induce flavour changing neutral currents, like B — B and K — K mixing, which are the 
most constrained. In this framework we get the maximal values allowed for A' in agreement 
with all present constraints. 

The strongest bound is the one on the product of the couplings involved m K — K mixing 



A:2iA:i2 < 5 X 10-^ (7.7) 

Then writing our couplings in terms of these ones and of the fermion parameters we obtain 
for Td oi the two processes: 

Tn{B,^<^Ks)-2Q I — ) 

\VcdVchVts\ nid 




\Vcd\ rudj 

Putting the numerical values and the constraints on the couplings, we have: 

rniBd^(l)Ks) < 1 x IQ-^ 

rn{Bd ^ ^Ks) < 1 x 10~\ (7.9) 

leading to 

\<j){Bd ^ (PKs) - <P{Bd ^ ^Ks)\ < 1 X lO-l (7.10) 

We see that also in this case we do not obtain sizeable effects. 

From eq. ( |7.6| ) and eq. ( [7.10| ) we conclude that this type of R-parity violating SUSY mod- 
els are unlikely to be signaled out through the comparison of these two CP asymmetries. 
However in it was found that a signature of these models could indeed be detected in 
rare B decays in the third family leptons. Therefore we can conclude that rare B decays are 
more sensitive to this kind of effects than CP asymmetries. 
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B. Estimate of tm 



For the mixing, in the framework a of the horizontal symmetries we have: 

tm ^ 10" Gf tan^ /3 mft mrf. (7.11) 
\nb\ 

Inserting the numerical values we obtain: 

TM ^ 4 X 10-^ (7.12) 
and the correction to the mixing phase is limited to be: 

^ 4 X 10"^ (7.13) 

We conclude also that this effect is too small to be signaled out through the measurement 

of the CP asymmetries. 

In the framework b we find for tm 

Putting the numerical values and the constraint on the product of the couplings, we obtain 

rM ~ 1. (7.15) 

Then 50m depends strongly on 9m, 

~ ^, (7.16) 

on which we do not have any constrain. This implyes that unlike the SM case the CP 
asymmetries can assume any value. Even if in this case the new physics can affect strongly 
the mixing phase, again a measurement of the CP asymmetries does not allow us to identify 
this particular kind of new physics. 

VIII. CONCLUSIONS 

We have studied new CP violating effects that can arise in models without R-parity 
and without lepton number. We focused on the CP asymmetries for the two channels 

— > '4>Ks and B^, — > (t)Ks because these observables are experimentally accessible, have 
small theoretical uncertainties and arc sensitive to this type of new physics. 

In the SM these decays measure directly the phase /9, up to small corrections due to the 
presence of subleading contributions of order 10% in Ed (f)Ks. 

In general we have found that B^, <pKs and the B — B mixing may be strongly affected, 
while the amplitude of the mode B^ — > i/^Ks remains almost the same that in the SM. The 
result of the R-parity violating couplings could be a deviation of both the CP asymmetries 
from sin 2/? and in a sizeable difference between them. In SUSY models without R-parity 
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and with Abelian horizontal symmetries we have considered two possible situations. When 
i/-masses are suppressed only by the horizontal symmetry, we have found negligible effects in 
the amplitudes and a weak effect in the mixing. In models where the fi and the B terms are 
aligned so that u masses arise only from loop effects (or nonrenormalizable terms), the effect 
of the R-parity violating couplings could be larger. However, also in this case the effect on 
the amplitudes remains small while the effect on the mixing can be sizeable. We conclude 
that the CP asymmetries are not sensitive to this kind of new physics. Other observables 
like branching ratios of rare B decays into third family leptons are better suited for the 
study of this kind of effects [0 . 
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